I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The medial sural artery perforator (MSAP) flap is a fasciocutaneous flap and it was first described by Cavadas *et al*. in 2001 as a refinement of the gastrocnemius flap.\[[@ref1]\] Kao *et al*. established its use in head and neck reconstruction on anatomic basis and its versatility of application.\[[@ref2]\] It is a useful alternative to radial forearm flap providing hairless tissue and less donor-site morbidity. Hallock in 2001 explained the perforator anatomy of MSAP flap.\[[@ref3]\] Okamoto *et al*. in 2007 reported about the perforators present in MSAP flap.\[[@ref4]\] For the medium-sized defect, MSAP flap is very reliable for soft-tissue defect. Nugent *et al*. used MSAP flap and reported its superiority to RAF flap for head and neck reconstruction.\[[@ref5]\] The gastrocnemius muscle is supplied by medial and lateral sural arteries, which give off some myocutaneous perforators that supply the skin of the posterior calf. MSAP can be raised with this vessel without sacrificing gastrocnemius muscle.\[[@ref1][@ref6][@ref7]\]

Vascular anatomy {#sec2-1}
----------------

The medial sural artery (MSA) arises from the popliteal artery, and after a few centimeters, the vessel enters and runs through the medial belly of the gastrocnemius muscle and some branches "perforate" through to the skin. The MSA usually divides into lateral and medial branches, and this usually occurs in the substance of the muscle (85%). Some surgeons prefer to use the lateral row of perforators because it is usually dominant. Muscle devascularization is not a major concern as there are other vascular supplies to the muscle apart from the MSA. There are usually 2--4 perforators of about 1 mm diameter that are concentrated at an area 4.5 cm from the midline and 8--12 cm from the popliteal fossa crease. The first perforator is usually 8 cm along a line drawn from the middle of the popliteal crease to the medial malleolus. Markings should be made with the patient standing straight \[[Figure 1](#F1){ref-type="fig"}\]. The artery is about 2 mm in diameter at its origin. Depending on the perforator chosen and amount of retrograde dissection, the pedicle length ranges from 9 to 16 cm \[[Figure 2](#F2){ref-type="fig"}\]. The posterior cutaneous nerve of the thigh can also be harvested in instances where a sensate flap is required.
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M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

This is a prospective case series of the use of the free MSAP flap for intraoral soft-tissue reconstructions following cancer excision from a tertiary head and neck cancer center in India. The aim of the study was to report our experience of the flap for soft-tissue intraoral reconstructions. A total of 10 patients with squamous cell carcinoma (SCC) of oral cavity underwent excision of tumor along with neck dissection, and MSAP free flap was used for reconstruction. The patients' lower limb was examined, in particular, for the pliability of the tissues by pinching the skin together to assess laxity to allow primary closure. Perforators were preoperatively identified by handheld Doppler (8 MHz). The size of the flap was designed according to the defect size \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. We used a tourniquet in all cases to harvest flap. Initially, incision placed in the lateral side of the flap to locate the perforators of appropriate size. After getting appropriate perforator, flap design is adjusted and perforator is traced up to the main trunk. The vascular pedicle length, number of perforator, and flap size were recorded with calipers. The flap is inset into the intraoral defect, and the microvascular anastomoses are performed. Facial or superior thyroid artery was used for arterial anastomosis and one vein with bigger caliber was used for venous anastomosis. The donor site is closed primarily over a drain. Postoperative monitoring of the flap was done by clinical assessment, handheld Doppler, and prick test \[Figures [5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}\]. The patient is able to mobilize with full weight-bearing on the 1^st^ postoperative day. Some challenges may encounter while harvest of this MSAP flap such as length and caliber of the pedicle is sometimes very small and anastomosis may be difficult. One may encounter very tiny skin perforator which is very difficult to dissect up to the feeder vessel, and extreme care is taken not to injure the perforator while dissection.
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R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Between August 2015 and December 2016, 10 free MSAP flaps were used to reconstruct intraoral soft-tissue defects \[[Table 1](#T1){ref-type="table"}\]. There were six male and four female patients with the median age of 37.6 years (from 22 to 55 years). All patients had oral SCC. The most common site of tumor resection was the tongue (5 cases), followed by buccal mucosa (3 cases) and floor of mouth (2 cases). Flap failed in one case due to venous thrombosis, rest all nine flaps survived. \[Figures [7](#F7){ref-type="fig"} and [8](#F8){ref-type="fig"}\]. Failed flap was removed and defect was covered with split-thickness skin graft. The MSAP flap thickness was found from 4 to 7 mm (5.3 mm mean). The length of the vascular pedicle ranged from 8 to 13 cm (10.2 cm mean) which provides sufficient length during vessel anastomosis. Arterial diameter ranged from 1.1 to 2 mm and venous diameter of both veins in pedicle ranged from 1.5 to 3.5 mm in size. The number of perforators range from 1 to 3 and 70% flap was based on two perforators. Primary closure attained in all cases.

###### 

Result of our study
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The use of free flaps in reconstructive surgery is now common. Perforator flaps have several advantages over traditional musculocutaneous flaps. First, as muscle is preserved rather than being incorporated into the flap, there is less donor-site weakness and morbidity.\[[@ref1]\] There are various benefits of MSAP flap over RAF flap for oral reconstruction reported by Kao *et al*.\[[@ref8][@ref9][@ref10]\] The disadvantage of RAFF is that it sacrifices the radial artery, and hence, the chances of donor-site morbidity increases.\[[@ref8]\] MSAP flap is thin pliable flap, long vascular pedicle, less hair-bearing skin, and easy dissection with minimal donor-site morbidity. Sometimes, the removal of the gastrocnemius muscle results in weakness of the lower limb which affects the gait. About 10% morbidity was reported by Cavadas *et al*. by the removal of the gastrocnemius muscle.\[[@ref1]\] In our study, the thickness of the flap was ranged from 4 to 8 mm, which gave satisfactory adaptation to the oral defect functionally and esthetically. Shen *et al*.\[[@ref11]\] in a case reported that MSAP flap attained an acceptable appearance and it supplies enough skin for oral defects. He *et al*.\[[@ref12]\] in their prospective study on tongue reconstruction reported that it gives minimal scarring and functional problem. According to our study, the length of the vascular pedicle is between 8 and 9 cm. Wong *et al*., on their clinical study on versatility of flap to cover defects around knee, concluded that MSAP flap was very efficient with long pedicle length, small volume, and left unsightly scar.\[[@ref13]\] The main disadvantage of using anterolateral thigh flap is that it is bulky, so as to provide a taut surface for oral reconstruction, and patients also suffer from dark hair growth in oral cavity.\[[@ref14][@ref15]\]

According to our experience, handheld Doppler is very useful for the identification of main perforator at anatomical sites as it is easy and simple method for mapping. He *et al*. also supported Doppler sonography for mapping the perforators.\[[@ref12]\] Shen *et al*. also reported that handheld Doppler is inexpensive and reliable device for perforator marking. Some other studies like Ensat *et al*. and Stekelenburg *et al*. shows opposite result and points that it is not a reliable technique as it shows variable results.\[[@ref16][@ref17]\] Yang *et al*. used computed tomography angiography (CTA) in anterolateral thigh perforator flap transplantation They reported significant reduction in complication of flap using CTA as comparison to conventional group.\[[@ref18]\] Wolff *et al*. recommend the use of magnetic resonance angiograms to locate perforators preoperatively.\[[@ref19]\]

Wong *et al*. proposed that sometimes, the located perforator does not have an artery with them.\[[@ref20]\] Surgeon should be aware of the condition and flap can be harvested based on another perforator. If the graft size is wider than 5 cm, then the donor site is grafted with split-thickness graft.\[[@ref13]\]

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

According to our experience, we believe that the MSAP flap is reliable flap for head and neck reconstruction. It is good alternative for tongue, buccal mucosa, and floor of mouth reconstruction. The advantages are its thin and pliable skin, good vascular pedicle length, and hairless flap with minimal donor-site morbidity making it comparable to RAFF and ALT flap. Handheld Doppler is a reliable device for mapping the perforator.
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